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1. Cellular and Wireless Networks
Cellular and Wireless network technology
continues to evolve. 5G cellular networks are being
deployed even as the technology continues to be
studied, refined and developed.
With such
developments and deployments come both significant
challenges and significant new opportunities.
Cellular networks are ultimately wireless networks,
but there are many wireless networking technologies
that are not cellular. In particular, one paper in this
minitrack considers optical communication through air,
technically known as Free Space Optics.
On the whole, wireless networks are a relatively
well-established technology. However, due to the
complexities of the wireless medium and the encoding
used to transmit data as well as the continuously
evolving challenges of securing communications and
other information, improvements in such technologies
are very much still an area of active research.

2. Papers in this minitrack
Two of the papers in this session address challenges
in using 5G networks, including maintaining location
privacy. The other two papers are more focused on the
technical aspects of error correction codes for adaptive
rate wireless communication systems and space-time
coding on a free space optical link.
The first paper considers how computation should
be divided between low-power 5G-connected edge
devices, such as mobile phones or embedded systems,
and centralized servers. With the goal of minimizing
overall time to finish the computation, pushing more
work to the servers decreases the computation time but
increases the communication time. The authors show
that even the off-line problem is NP-complete, but
provide a polynomial-time approximation algorithm
that, for realistic examples, comes close to the optimal
solution.
The second paper considers the implications for
privacy of the increased location accuracy provided by
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5G networks. Such location accuracy is needed for
the optimal operation of 5G networks and is required
by many regulatory authorities. After a thorough
introduction to 5G network architecture, this paper
explores how the Timing Advance can be used to
localize a target device by an attacker who has access
to the fronthaul communications of the 5G network
that connect Remote Radio Heads to Baseband Units.
The third paper considers how wireless data is
actually transmitted “over the air”, using as a specific
example the 802.11ad directional multi-gigabit
standard. In wireless networks, original data is usually
transmitted
together with error-correction codes
(ECCs). If some of the transmission is received
correctly but some is not, ECCs mathematically allow
the reconstruction of the original data. However, under
specific circumstances such ECCs can also be used as a
separate channel to send additional information for
purposes that range from covert transmission to
security and authentication. This paper is focused on
the capacity of such a channel.
The final paper in this session also considers the
use of ECCs, but this time on optical free space multichannel links. Such multiple channels might be
provided by multiple transmitter-receiver pairs. This
paper studies the benefits of applying the ECC across
different channels, so that errors on one channel may
be corrected by successful transmissions on other
channels. The codes considered are Reed-Muller,
Nordstrom-Robinson, and Golay, with simulated
optical links of 8, 16, 24, and 32 channels. The paper
demonstrates improvements in the noise tolerance of
the channels.

3. About this minitrack
This minitrack was first held in 2005, and the minitrack
chairs are unchanged since 2011. As can be seen by the
selection of this year’s papers, we welcome submissions on
any aspect of cellular and wireless networks – technical,
certainly, but also social, economic, cultural, and others.
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